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Ex. 3.   Let  (1 -
d Prove                    ^
fr(P)Qn
where N= (2n+K- 3) (n+K ~ 2)/« (2n 4- K -1) and the limits are -1 to +1.
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Ex. 4.    Prove that   I      (l-l>2)*-----—------=0, if m and n are unequal,   fit
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follows at once from Ex. 3 by using Art. 269.]
283. Potential of a body*. To apply these expansions to find the potential of a body, we regard (V, y> zf) as the coordinates of any particle m of the attracting mass. We now multiply \JR by m and sum or integrate the result for all the attracting particles. At some points of the body we may have r1 > r, at others r > r'; we may therefore have to use both the expansions in Arts. 266 and 268 each for the appropriate portion of the attracting mass. In this way we find
where                 Yn = 2 -1 and z« = 2mr'*Pn.
These summations cannot be effected until the form and law of density of the heterogeneous body are known. We notice however that both Yn and Zn are the sums of a number of Legendre's functions with coefficients and axes depending on the given structure and shape of the body. Regarded as a function of (#, y, z) both Tnrn and Znrn are integral rational spherical harmonics. When therefore we use Cartesian coordinates we write the series in the form
m         m        rn
where Sn, Tn are spherical harmonic functions of x, y, z of n dimensions.                                                                                   >
284. Laplace's equations. In this way we have been led to an expansion of V in powers of r which must hold for all attracting masses. Let this be written V=%Ynrn, where n may be either a positive or a negative integer. Substituting this
* This expression for the potential F is given by Sir G. Stokes in his memoir on the Variation of Gravity, <fec. Canib. Trans. 1849. He obtains the expression by solving Laplace's equation.

